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Abstract 

Seventeen species of Tetraphyllidea and two of Diphyllidea are reported. Of these 
11 are new to New Zealand but have been recorded commonly from the North 
Atlantic and North Pacific, two have been recorded from New Zealand only, and 
five are new species, of which one represents a new genus. Bolocularia hyperapolytica 
Obersteiner, 1914, is considered to belong in Monorygma, and a new genus is erected 
for Echeneibothrium affine Olsson, 1867. 

The known tapeworm fauna of New Zealand selachians is very similar to that 
of the North Atlantic, Mediterranean and North Pacific and suggests a bipolar, 
cold-water distribution. Host specificity in the New Zealand cestode fauna is re¬ 
markably strict (as is known to be the case in cestodes from other areas) and sug¬ 
gests that this aspect of taxonomic studies on Tetraphyllidea should be given more 
consideration. 

Introduction 

Robinson’s work (1959a, b) is the first attempt at a systematic and thorough 
record of the cestodes of marine fishes of New Zealand. That author reviews 
the literature on the previous records from this region, and lists four tetraphylli¬ 
dean and one diphyllidean from elasmobranch hosts. Two of these, Acantho- 
botlirium wedli and Echinobothrium coronatum, he described as new. 

In the present study twelve species of elasmobranch fishes were examined. 
These were obtained from October, 1961, to June, 1962, from the catch of com¬ 
mercial trawlers operating out of Wellington Harbour and Oamaru Harbour. 
The species of tetraphyllidean and diphyllidean cestodes recovered are listed in 
Table II. 

Materials and Methods 

With a few exceptions the hosts were obtained sufficiently fresh so that the 
tapeworms were alive when removed from the spiral valve and upon transfer to 
sea water remained active for several hours. A particular aim of this study was 
to emphasize observations of the living specimens whenever possible. A few fish 
were obtained after having been frozen, and the parasites, although dead, were 
in good condition. 

In most cases the worms were killed and fixed while still active, although 
some were relaxed first by being allowed to remain in tap water for a few hours. 
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Some large worms were extended by immersing them in a finger bowl of 10% 
formalin and drawing them over the edge of the container several times while 
grasping them loosely with forceps. Small worms in Syracuse dishes were care¬ 
fully extended with a camel’s hair brush after pipetting off the sea water, and 
10% formalin added gently by medicine dropper. Occasionally worms were 
killed by rapidly immersing them in hot tap water (at 67° C.) and immediately 
transferring them to 10% formalin. Some specimens were placed directly in 
glacial acetic acid, where they were killed in an extended condition, and immedi¬ 
ately transferred to 70% alcohol, according to the method of Berland (1961). 

After fixation the parasites were stored in 70% ethyl alcohol, overstained in 
a weak solution of Henneguy’s acetic carmine and destained in 35% acid alcohol. 
Histological sections were made at five or ten microns and stained in Ehrlich’s 
hematoxylin and eosin. 

All drawings were made with a Watson camera lucida. 

Type specimens are deposited in the Zoology Department Collection, Victoria 
University, Wellington, and paratype specimens in the author’s collection. 

Order TETRAPHYLLIDEA 
PHYLLOBOTHRIIDAE Braun, 1900 
Phyllobothrium van Beneden, 1849 
Phyllobothrium lactuca van Beneden, 1850. 

Host: Mustelus lenticulatus Phillips. 

Locality: Cook Strait, Oamaru Harbour. 

Habitat: Spiral valve. 

Robinson (1959a) recorded this species from Carcharadon carcharias 
(Linnaeus) and Mustelus lenticulatus Phillips. All seven of the specimens of the 
latter host examined during the present study contained this species in the spiral 
valve. Robinson notes the scolex of his specimens were pale orange in colour; 
this was not observed by the writer. However, it is of interest that Calliobothrium 
tylotocephalum n. sp., which occurred along with this species was conspicuous by 
its possession of bright orange pigment in its bothridia (see below). 

Living, unembryonated eggs of P. lactuca in sea water are spherical and mea¬ 
sure 0.022-0.024mm in diameter. 

Phyllobothrium dohmii (Oerley, 1885). 

Host: Notorhynchus pectorosus (Garman). 

Locality: Cape Campbell. 

Habitat: Spiral valve. 

As in Robinson’s study, a single specimen of the host examined harboured 
this parasite in small numbers in the spiral valve. When the worms are placed 
in sea water, the bothridia are quite active; they are broadly pyriform in shape 
with thickened margins when moving, but when fixed in a relaxed condition 
become more expanded, thinner and broader in outline. 

Eggs extruded in sea water are unembryonated, spherical, and possess an 
outer capsule 0.025-0.028 mm in diameter, and an inner, denser mass 0.017- 
0.020mm in diameter. 
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Anthobothrium van Beneden, 1850 
Anthobothrium laciniatum var. longicolle Linton, 1891 

Host: Galeorhinus australis (Macleay). 

Locality: Cook Strait. 

Habitat: Spiral valve. 

This species is recorded from the Mediterranean, the Atlantic coast of North 
America, and the North Pacific. Euze.t (1953b) reviews its distribution. 

The species was present in moderate numbers in a single host. All of the 
worms possessed a relatively long (up to 10.8mm) cephalic peduncle which was 
usually marked off from the zone of growth by a thickening and wrinkling of 
the peduncle in that region. 

Anthobothrium laciniatum var. brevicolle Linton, 1891 

Host: Prionace glauca (Linaeus). 

Locality: Oamaru Harbour. 

Habitat: Spiral valve. 

A single specimen of this parasite was recovered from one, and 15 from a 
second host examined. In both cases the spiral valve had been preserved in 10% 
formalin. In none of the specimens is there a trace of a cephalic peduncle; the 
crowded, lacinate segments begin immediately behind the scolex. The longest 
specimen is 41mm. 

Monorygma Diesing, 1863 

Monorygma hyperapolytica (OberSteiner, 1914) (Fig. 1) 

Syn: Bilocularia hyperapolytica Obersteiner, 1914 pro parte. 

Phyllobothrium riggii Southwell, 1925 pro parte. 

Phyllobothrium hyperapolytica Williams, 1958. 

Phyllobothrium riggii Yamaguti, 1959 pro parte. 

Host: Dalatias licha (Bonnaterre). 

Locality: Palliser Bay. 

Habitat : Spiral valve. 

Description. Eleven specimens of this parasite were found in three of the 
four hosts examined. The description is based on observations of the living speci¬ 
mens and on eight stained whole mounts. 

External Characters. The parasites are remarkably delicate, slender worms, and 
although extremely long in relation to their breadth show little external evidence of seg¬ 
mentation except at the posterior end where typically the last two or three proglottids only 
are slightly longer than broad. In every specimen even the last proglottid contained only 
faint indications of the anlage of genitalia. The maximum length of the strobila is 235mm 
and the maximum breadth 0.615mm. In the 235mm specimen a proglottid number of 700 
was estimated. Free, mature proglottids, stained and mounted, measured 8.2—9.8mm long 
by 0.8—1.1mm wide. The surface of the proglottid is covered with short, hair-like spines. 
As the measurements indicate, the proglottid is quite slender; it is sharply pointed at both 
ends, and for a distance of approximately 1.5mm the anterior end is devoid of male and 
female genitalia. 

Scolex and Neck. The bothridia are rather thin and smooth, oval in outline, with 
entire, slightly thickened margins. They are moderately mobile, and their activity con¬ 
sists chiefly of an alternate extension and retraction of the anterior portion bearing the 
accessory sucker. In stained whole mounts the bothrida vary from 0.650-0.754mm long 
by 0.468-0.611mm wide. Externally the accessory sucker is marked off from the bothridium 
itself by the thickened anterior rim of that structure, and is 0.216-0.258mm in diameter. 
The neck is extremely long, from 52 to 96mm in length to the point where the first indica- 
tions of segmentation can be seen. 
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Male Genitalia. In free proglottids the testes are disposed m a single layer between 
the vitellaria and entirely anterior to the cirrus pouch. They number from 137 to 158 
and are 0.114mm in maximum diameter. The vas deferens is formed of several thin cods 
situated between the medial end of the cirrus pouch and the vagina as the latter bends 
posteriorly in the midline of the proglottid. The cirrus pouch is claviform and extends 
inward approximately one third of the distance across the p oglottid, it measures . 
long by 0.150-0.204mm wide. The everted cirrus is covered with thin, hair-like spines 
and measures 0.442-0.705mm long by 0.143-0.150mm wide. The gonopore is located in 
the posterior third of the proglottid margin. 


Female Genitalia. The vagina is a narrow, heavy-walled tube extending inward and 
anteriorly at approximately 45° from the gonopore to the midline of the proglottid, whence 
it passes directly to the ovarian isthmus. The latter organ consists of delicate, reticulated 
follicles arranged in a double “ H ” shape, as viewed from the top, except that the posterior 
arms of the “ H ” are connected by a mingling of the ovarian follicles. As a consequence, 
the interovarian ducts and Mchli’s gland are for the most part enclosed in a spherical space 
bounded by the ovarian isthmus and posterior lobes. Behind the ovary, approximately one 
mm from the posterior end of the proglottid, the vitellaria from each side come together 
and fill the posterior tip of the proglottid. The vitellaria consist of small, relatively wide y 
spaced follicles disposed in a double band on each side of the proglottid. The uterus is a 
simple, thin-walled sac which, when fully expanded, fills the inter-vitelline space from the 
anterior border of the ovary to the level of the anterior border of the cirrus pouch. 


Discussion. In the original description, Obersteiner states that among 
several strobilas and free proglottids, only two scolices were obtained. They are 
both illustrated (p. 117, Figs. 2, 3) as being Bilocularia hyp era poly tic a. Southwell 
(1925) points out that the first figure is that of Calyptrobothrium riggii. Monti- 
celli, 1893, and assumes that the strobila and free proglottids belong with this 
scolex. The other scolex is identified by Southwell as Monorygma perfectum (van 
Beneden) and is apparently unassociated by him with the rest of the material. 
Despite distinct differences between the internal anatomy of Calyptrobothrium 
occidentale as described by Linton (1901, 1907) and Obersteiner s description 
of Bilocularia hyperapolytica, Southwell considers these. two identical and the 
former synonymous with C. riggii. Williams (1958) obtained six specimens with¬ 
out scolices from Scymnus licha (= Dalatias licha ) from the British west coast. 
He figured the free proglottid but gave only a brief description of the strobila. 

In the material collected in the present study, eleven complete strobilas with 
the scolices attached were obtained. The scolices are identical with that described 
and illustrated in Obersteiner’s Fig. 3, which, as Southwell correctly determined, 
is Monorygma. The strobilas and free proglottids of the specimens at hand agree 
in every detail with the thorough description of Obersteiner, and it is therefore 
clear that his species, with the exception of the scolex of Calyptrobothrium in his 
Fig. 2 is valid. 

Calyptrobothrium Monticelli, 1893 

The genus was established with Calyptrobothrium riggii by Monticelli on the 
basis of a few unsegmented strobilae from Torpedo marmorata , and consequently 
members of the genus can be compared with it only from the standpoint of 
scolex characteristics. Linton described C. occidentale (1901) and later (1907) 
divided the species into two with the description of C. minus. Both of the species 
were from Torpedo occidentalis. Southwell (1925) and subsequent authors have 
synonymized these two and considered them both as C. riggii. Both of Linton s 
species were found during the present study, and comparison of the specimens 
has convinced the writer that they are, in fact, distinct. It is probable that one 
of them is the species encountered by Monticelli, and because of the close 
similarity in the scolices of the specimens called C. riggii here, C. minus of Linton, 
and C. riggii of Monticelli, Linton’s species is taken as the latter. 
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With the description of Calyptrobothrium chalarosomum n. sp. (see below), 
the genus thus consists of three species at the present time, and their distinctions 
are indicated in .the discussions following the descriptions of each. 

Calyptrobothrium riggii Monticelli, 1893. (Figs. 22, 23) 

Syn: Calyptrobothrium occidental Linton, 1901 pro parte. 

Calyptrobothrium minus Linton, 1907. 

Phyllobothrium riggii Southwell, 1925 pro parte. 

Phyllobothrium riggii Williams, 1958 pro parte. 

Phyllobothrium riggii Yamaguti, 1959 pro parte. 

Host: Torpedo fairchildi Hutton. 

Locality: Cook Strait; Oamaru Harbour. 

Habitat: Spiral valve. 

Description. One unsegmented strobila and several free, mature proglottids 
of this species were obtained from an electric ray in which several strobilae and 
free proglottids of C. occidentale were also present. The species is apparently 
extremely hyperapolytic as is C. occidentale. The description is based on observa¬ 
tions of the living specimen and on five stained, mounted free proglottids. 

Scolex and Neck. In living worms the bothridia appear relatively thin and delicate, 
but are highly active with a prominent anterior sucker relatively small in comparison to 
other species of the genus. The bothridia act together crosswise rather than in dorsal 
and ventral pairs, and when the worm is placed in sea water, can be seen continually to 
extend beyond the tip of the scolex and then to contract and withdraw as the other pair 
extends forward. 

In stained and mounted specimens the bothridia are 0.585-0.690mm long and the 
anterior sucker 0.175mm in maximum diameter. The bothridia are free of the cephalic 
peduncle for a considerable portion of their length and their abothrial surfaces, as well 
as the surface of the neck, are covered with short, hair-like spines. The total length of the 
single strobila obtained is 7.3mm. 

Free Proglottid: External Characters. Free proglottids measure 1.3-2.4mm long by 
0.4-0.7mm wide. They are widest at the level of the genital atrium, whose lips protrude 
markedly, giving the proglottid a wedge shape. A well defined portion of the anterior 
end is devoid of genitalia and gives the rounded tip of the proglottid a distinctly clear 
appearance. 

Male Genitalia. The testes are spherical, entire and occur generally in two layers; 
they number 61-64 and are 0.084-0.091mm in diameter. No testes occur in the area 
bounded by the vagina, ovary and poral border of the proglottid, and only a few occur 
posterior to the level of the cirrus pouch on the aporal side of the proglottid. The vas 
deferens is formed of several thin coils filling the space between the end of the cirrus pouch 
and the curve of the vagina as it turns posteriorly. The cirrus pouch is voluminous, 0.255- 
0.450mm long by 0.105-0.180mm wide, and is flexed anteriorly in the proglottid at an 
angle of approximately 45° from the genital atrium; its proximal two-thirds is filled with 
the numerous coils of the ejaculatory duct, while the remainder is occupied by the two or 
three coils of the cirrus. The latter is lined with relatively long, slender, slightly recurved 
spines. The gonopore is situated in the posterior third of the proglottid margin. 

Female Genitalia. The thick-walled, narrow vagina opens directly into the back wall of 
the genital atrium, anterior to the cirrus opening, and extends inward around the anterior 
wall of the cirrus pouch to the middle of the proglottid, whence it turns posteriorly and 
extends as a thin-walled, narrow tube to the ovarian isthmus. At this point it expands 
for a short distance before joining the oviduct. The ovary is formed of thin, lateral, bifurcate 
lobes composed of densely staining follicles joined at their midpoint by a somewhat thicker 
isthmus. The vitellaria are composed of densely staining bundles of follicles disposed in 
broad “C” shaped bands which follow the curve of the proglottid edge on each side; on 
the poral side the vitelline band is discontinuous above and below the cirrus pouch and 
genital atrium, and both extend from behind the ovary to slightly beyond the anterior 
limits of the testes. No fully developed uterus or egg capsules were observed in the pro¬ 
glottids recovered; in one proglottid an empty, ovoid, thin-walled uterus fills the s'pace 
between the anterior border of the cirrus pouch and the ovarian isthmus. 
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Discussion. The scolex and bothridia of C. riggii are much smaller than 
those of C. occidentale, and the bothridia of the latter are heavier and more 
sessile. The anterior sucker of C. riggii is much smaller in relation to the total 
size of the bothridium than is that of C. occidentale. The neck of C. riggii is not 
expanded behind the scolex as in C. occidentale , and the cuticle is covered with 
fine-hair-like spines rather than being formed into scale-like projections as in 
C. occidentale. C . riggii posses 61-64 testes (54-55 in Linton’s figure) while 
C. occidentale has 138-214 testes (135 in Linton’s figure). In C. riggii the cirrus 
is armed with slender, recurved spines, while that structure in C. occidentale is 
unarmed. It should be noted that in his original description of C. occidentale, 
Linton (1901) states that the cirrus lining has a “granular” appearance but 
that he could not observe spines. In his later paper (1907) he states that the 
cirrus of C. occidentale is armed. Lastly, the free proglottids of C . occidentale 
are approximately twice the size of those of C. riggii. 

Calyptrobothrium occidentale Linton, 1901. (Figs. 2, 3) 

Syn: Phyllobothrium riggii Southwell, 1925 pro parte. 

Phyllobothrium riggii Williams, 1958 pro parte. 

Phyllobothrium riggii Yamaguti, 1959 pro parte. 

Host: Torpedo fairchildi Hutton. 

Locality: Cook Strait; Oamaru Harbour. 

Habitat: Spiral valve. 

Description. Six scolices and partial strobilae containing numerous indis¬ 
tinct segments, two post larvae without sign of segmentation, and several mature, 
free proglottids were obtained from three of five Torpedo fairchildi examined. 
The description is based on the partial, apparently more mature specimens, 27-45 
mm long, and on the stained, mounted free proglottids. 

Scolex and Neck. The scolex has a maximum width of 1.3mm and merges indis¬ 
tinctly with the broad, robust neck. The bothridia are born on the four lateral angles of 
the cephalic peduncle rather than being disposed in dorsal and ventral pairs, and each 
consists of a massive, deep set anterior sucker, 0.555-0.615mm in maximum diameter, and 
a free, relatively thin, short, posterior flap. The anterior margin of the flap, or hood, is 
inserted slightly above the posterior border of the large sucker, and the flap appears as 
an appendage of the sucker. The total length of the bothridium is 1.000-1.380mm. The 
neck remains slightly wider than the scolex to the point where, approximately 5mm behind 
the scolex it is abruptly terminated with the appearance of a much more densely staining 
portion of the strobila corresponding to the unsegmented zone of growth. At the level of 
the posterior borders of the bothridia, the cuticle of the neck is formed in short, bristle¬ 
like projections which gradually fuse posteriorly into low, recurved scales, arranged as 
transverse serrations along the remainder of the strobila. 

Free Proglottid: External Characters. Free proglottids measure 1.6-3.7mm long by 
0.6-1.2mm wide. They are broadest at the level of the genital atrium, in the posterior 
third of the proglottid margin, and taper gradually to a broad, rounded point anteriorly. 
In some proglottids the rounded tip is delimited by a more or less distinct constriction, and 
in all is lacking in genitalia. 

Male Genitalia. The testes are spherical and number 138-214, with a maximum 
diameter of 0.097mm. They are disposed uniformly between the vitellaria mostly in the 
anterior half of the proglottid, generally in two layers, with only seven or eight lying behind 
the level of the cirrus pouch on the aporal side, and none to five in the space bounded by 
the vagina, ovary and proglottid margin on the poral side of the proglottid. The vas deferens 
is formed of several thin coils disposed between the proximal end of the cirrus pouch and 
the curve of the vagina as it turns posteriorly. The cirrus is formed of two or three coils 
in the distal third of the cirrus pouch and the remainder of the pouch is filled with the 
coils of the thin-walled ejaculatory duct. The cirrus is not armed with spines, but its 
cuticular lining is lightly striated and in optical section has a granular appearance which 
could be interpreted mistakenly as due to a lining of short spines. When everted the cirrus 
is short, with a bulbous base, and no evidence of spines or cuticular striations can be seen. 
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Female Genitalia. The vagina is a narrow tube with a thick cuticular lining from 
its opening to the point mid-way in the proglottid where it begins to turn posteriorly. 
At this point the walls of the vagina become thin and the tube itself narrow up to the 

region of the ovarium isthmus where it expands to approximately three times its former 

diameter and becomes the seminal receptacle. The ovary is made up of a network of 
densely staining follicles arranged in two pairs of thin lateral lobes connected^ by a some¬ 
what thicker central isthmus. The vitellaria form two broad bands, “ G ” shaped in 

cross section, on each side of the proglottid extending from behind the ovary to slightly 

in front of the anterior extension of the testis field. On the poral side of the proglottid the 
vitelline band is discontinuous above and below the cirrus pouch and genital atrium. The 
uterus is in the form of a thin-walled, ovoid sac filling the posterior half of the proglottid 
in fully gravid segments. Egg capsules released from the gravid uterus are unembryonated, 
thin and spindle-shaped, and measure 0.165mm in length. 

Calyptrobothrium chalarosomuin n.sp. (Figs. 4, 5) 

Host: Cephaloscyllium isabellum (Bonaterre). 

Locality: Palliser Bay (Type); Oamaru Harbour. 

Habitat: Spiral valve. 

Diagnosis. Large, slightly craspedote, apolytic worms over 300mm long; proglottids 
414-461 in number, much broader than long except the last few which are quadrate; 
mature proglottids 1.386—3.135mm long by 2.409—3.135mm wide. Scolex 1.196—1.650mm 
wide; bothridia muscular, 0.949-1.105mm long; anterior sucker robust, spherical, 0.598- 
0.650mm in diameter; posterior flap moderately concave, more or less circular in outline. 
Neck slender, cuticle smooth, approximately 12—15mm long. Body musculature weak, 
strobila ribbon-like, thin. Testes 312—362 in number, relatively small, 0.078—0.111mm in 
diameter, separated in midline into two broad fields between vitellaria. Cirrus pouch 
slender, 0.702-0.975mm long by 0.169-0.312mm wide; proximal end flexed islightly 
anteriorly, extending inward one third distance across proglottid. Cirrus with few coils, 
lined with short, hair-like spines. Gonopore mid-marginal, irregularly alternating. Vagina 
slender, opening in genital atrium anterior to cirrus, with several coils anterior to ovarian 
isthmus. Ovary with slender, delicate, finger-like lobes extending laterally on each side 
of isthmus. Uterus a simple, narrow, relatively small, ovoidal sac in midline between ovary 
and lateral flexure of vagina. Vitellaria composed of wide dorsal and ventral bands of 
discrete follicles on each side, discontinuous in region of cirrus and vagina. Eggs spherical, 
0.033-0.035 mm in diameter. 

Description. Eight mature specimens were obtained from one of two hosts 
examined from the type locality and few to many from five of six hosts from the 
second locality. The description is based on whole mounts of the type and two 
paratype specimens. 

External Characters. The living worm possesses a highly mobile scolex with active 
bothridia and a thin, somewhat translucent strobila capable of little extension or shortening 
characteristic of more muscular forms. In each of the last several proglottids the uterus 
filled with eggs forms a pronounced bulge on the ventral surface. The worm is strictly 
apolytic; no free proglottids were found, and the eggs are well formed in the uterus while 
the proglottid is still attached. The mounted type is 212mm in length and consists of 
H4 proglottids, the last 17 of which contain a distinct sacular uterus. One paratype is 
299mm long, with approximately 461 proglottids, and the other 301mm long, with approxi¬ 
mately 429 proglottids. 

Scolex and Neck. A slight prominence at the apex of the scolex. is the external 
indication of a small mass of darkly staining cells in the medullary region of the tip of 
the scolex. This mass of cells is presumably a glandular organ; the scolex lacks an 
extensible myzorhynchus, however. The bothridia are strongly muscular, and the lateral 
borders of the deep set, anterior suckers are contiguous. The margins of the posterior 
flaps, or hoods, begin above the posterior borders of the suckers and curve in a circle 
around a moderate concavity. Each bothridium is set at a lateral angle of the scolex, 
rather than being disposed in dorsal and ventral pairs. Immediately posterior to the 
scolex the neck narrows markedly and continues as a slender structure, about half the 
diameter of the scolex, to the point at which the first indistinct signs of segmentation can 
be seen. At this point, approximately 12mm posterior to the scolex in the type, the 
strobila gradually widens again to approximately twice the width of the neck. 

Male Genitalia. The testes, disposed mostly in one layer, are arranged in two broad, 
lateral fields and are mostly absent in the midline of the proglottid. In the type, they 
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number 193 on the aporal side, 113 anterior to the cirrus on the poral side and 56 between 
the cirrus and the ovary on the poral side. The maximum diameter of the testes varies 
from 0.078-0.087mm. The vas deferens forms a small, straight, tightly coiled mass extend¬ 
ing from the end of the cirrus pouch to the proglottid midline. The cirrus pouch is slender 
and is flexed slightly anteriorly in the proglottid. The proximal half of the cirrus pouch 
is filled with the slender, coiled ejaculatory duct, while the cirrus consists of one or two 
coils and is armed with short, hair-like spines. When everted the cirrus is 1.275mm long 
with a small, bulbous base 0.180mm in diameter. The genital atrium is relatively deep 
and is tube shaped; the opening of the cirrus appears to be a continuation of the genital 
atrium, while the vagina opens in the anterior wall of the atrium, immediately in front 
of the cirrus. 

Female Genitalia. The vagina is thin-walled and slender, but may occasionally be 
seen widely dilated. It passes straight to the midline at right angles to the proglottid 
margin and turns sharply posteriorly. Midway toward the ovary it widens slightly and 
undergoes several tight coils which serve as the seminal receptacle. The ovary is com- 
posed of delicate, lightly staining follicles extending laterally from. the isthmus in slender, 
finger-like lobes which occasionally anastomose. The uterus is a simple, ovoid sac 0.403— 
1.196mm long by 0.208-0.715mm wide (type), and is characteristically offset a few degrees 
from the midline toward the poral side of the proglottid. 

Unembryonated eggs dissected free of formalin fixed proglottids and mounted in water 
are spherical and measure 0.033-0.035mm in diameter. The vitellaria are composed of 
small, lightly staining follicles in wide dorsal and ventral bands on each side of the pro¬ 
glottid. The vitellaria rarely overlap the testes and are absent above and below the cirrus 
pouch and vagina. 

Discussion. The bothridia of C. chalarosomum n. sp. are similar to those 
of C. occidental, but the latter are more sessile in nature. In the latter species 
and in C. riggii there is no apical, glandular organ as found in the new species. 
The neck and strobilar cuticle is smooth in the new species, whereas it is armed 
with small spines or scales in the other two species. C. Occident ale and C. riggii 
are extremely hyperapolytic, whereas the present species is apolytic, retaining 
numbers of gravid proglottids. In proglottidal anatomy the most distinct differ¬ 
ence between the new species and the two previously described species is in the 
number and distribution of the testes. In both of the latter the testes are few in 
number posterior to the cirrus pouch, nor are there a large number between the 
cirrus pouch and poral wing of the ovary as in C. chalarosomum n. sp. The 
latter possesses over 300 testes, while C. occidentale and C. riggii possess 135-214 
and 44-64 respectively. The separation of the testes into two broad fields is also 
characteristic of the new species only. 

The name is taken from chalaros —slack, supple, referring to the ribbon-like, 
flabby nature of the strobila and somos —body. 

Phormobothrium n. g. 

Diagnosis. Phyllobothriidae with scolex possessing slender, retractile myzorhynchus 
containing sub-apical, muscular organ. Bothridia pedunculate, basket-shaped, delicate, 
highly mobile; outer posterior rim and base of bothridium with at least four incomplete 
longitudinal ridges; anterior rim with two incomplete longitudinal, apical ridges forming 
unenclosed loculus. Cephalic peduncle absent. Genital pores in posterior half of pro¬ 
glottid margin. Testes restricted to region anterior to cirrus pouch. Vitellaria lateral, in 
two continuous bands on each side. Parasites of Rajidae. Type species Phormobothrium 
affine (Olsson, 1867). 

Discussion. Van Beneden (1850) characterized the genus Echeneibothrium 
as having bothridia “. . . . with regular grooves which develop over the entire 
length of these organs, and which make them appear like the suckers of Echeneis 33 
In Yamaguti’s (1959) key to the Phyllobothriidae the bothridia are described 
as “. . . . divided into serial areolae by transverse ridges ”. The possession of 
incomplete, but permanent, longitudinal ridges as opposed .to complete, trans¬ 
verse septae is considered by the writer as sufficient to separate Olsson’s species 
from the genus Echeneibothrium. The same argument is held for Tritaphros 
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Text-fig. 2 .—Monorygma hyperapolytica. 1, Scolex. Calyptrobothrium occidentale. 2, 
Scolex. 3, Mature proglottid. Calyptrobothrium chalarosomum n. sp. 4, Scolex. 5, Mature 

proglottid. 
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Lonnberg, 1889, by Bayliss (1948) as described by Williams (1958) who gives 
a figure of the scolex of Tritapliros retzii Lonnberg, 1889. 

The generic name is from phormos —a plaited basket, and is used to indicate 
the resemblance of the bothridium to a ridged basket. 

Phormobothriuin affine (Olsson, 1867) n. comb. (Figs. 6, 7) 

Syn: Echeneibothrium affine Olsson, 1867. 

Echeneibothrium sp. Johnstone, 1906. 

Echeneibothrium tumidulum Southwell, 1925 pro parte. 

Echeneibothrium minimum Rees, 1953. 

Echeneibothrium dubium Euzet, 1954. 

Echeneibothrium affine Williams, 1958. 

Host: Raja nasuta Muller et Henle. 

Locality: Palliser Bay; Cook Strait; Oamaru Harbour. 

Habitat: Spiral valve. 

The species was present in ten of the 24 hosts examined, approximately 70 
specimens occurring in one host, and from one to several in the remaining nine 
hosts. Williams (1958) has reviewed the history of this parasite and has added 
his excellent description to that of Rees (1953). The parasite listed by John¬ 
stone (1906) as Echeneibothrium sp. is considered by Williams as E. dubium , but 
comparison of Johnstone’s figures (p. 313, fig. 21) with the present specimens 
will show the striking similarity between Johnstone’s species and P. affine. 

Description. Observations of living specimens in sea water were made, and 
the description is based on these, 25 stained whole mounts, and serial transverse 
sections of two scolexes and one strobila. The description omits those features of 
proglottidal and myzorhynchal anatomy and histology detailed in Rees’ and 
Williams’ papers, in which there are no significant variations from the present 
specimens, and emphasizes the appearance and structure of the bothridia. 

External Characters. Living worms in sea water are white with a strobila oval in 
cross section, and with delicate, highly active and mobile bothridia. Each of the latter, 
in the most expanded state, is shaped like a shallow vase, resembling a hanging fern basket 
with the opening facing laterally, and is somewhat broader than long. The bothridia expand 
and stretch forward individually, each forward extension of a bothridium followed by its 
retraction and the extension of its opposite number. When completely contracted, the 
bottom of the vase-like bothridium is deep and the opening into it much narrower than 
when expanded, due to the contraction of the intrinsic bothridial musculature. The free, 
axial portion of the bothridial wall extends beyond its vase-like bottom, and its tip appears 
to be “ searching ” when extended. In this condition there can occasionally be seen at the 
apex a shallow, oval depression formed by two rather indistinct, muscular ridges extending 
posteriorly approximately one-third of the distance along the axial wall of the bothridium. 
This depression resembles the acetabulum of such forms as Monorygma and Marsupio- 
bothrium in its behaviour in the active bothridium. When fully relaxed and expanded, the 
posterior, vase-like portion can be seen to possess four longitudinal muscular ridges, some¬ 
what more prominent than the two of the anterior, axial wall, and extending from the 
outer lip of the bothridium downward and then upward along the back wall approxi¬ 
mately one-third of the distance along its length. Each bothridium is attached to the 
scolex by a distinct stalk near the posterior margin of its back wall, so that the open 
portion is directed somewhat anteriorly as well as laterally. 

When killed in hot tap water (approximately 67° G.) and immediately placed in 
10% formalin, the bothridia are most often fixed in a completely expanded state, the four 
posterior ridges usually quite apparent, the two apical ridges less frequently visible. Stained 
and mounted specimens which have been killed and fixed in the foregoing manner show 
the arrangement of the bothridial structures fairly clearly in many cases, although the 
slight shrinkage and wrinkling due to dehydration, etc., occasionally tends to obscure the 
number and arrangement of the muscular ridges. In these specimens the bothridia varied 
from 0.270-0.315mm long by 0.360-0.480mm wide. 

Fixation by ordinary means usually causes the bothridia to contract strongly, so that 
their margins are drawn together and the bothridia assume a aeep, wrinkled, cup shape 
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with a narrow opening. In this state the regular pattern of muscular ridges is completely 
obscured, and any structures resembling septa would be interpreted merely as folds in the 
bothridial musculature resulting from contraction. 

Like the bothridia, the myzorhynchus in life is highly active and mobile; the tip usually 
waves about slowly, the myzorhynchal sucker repeatedly being retracted and extended in¬ 
side the tube of the myzorhynchus, but never extending completely to the tip of that organ. 

Bothridial Musculature. The histology of intrinsic and extrinsic musculature of the 
scolex corresponds with the description of Rees. In transverse sections passing through the 
posterior end of a bothridium, three completely separate loculi are seen (Fig. 7c), formed 
by the four longitudinal ridges passing from the low, front wall of the bothridium to the 
axial wall. In more anterior sections the separate loculi open out together on to the back 
wall, and the ridges disappear soon thereafter. 

Male and Female Genitalia. In internal anatomy the present specimens agree with 
the descriptions of Olsson (1867), Rees (1953) and Williams (1958). In 49 proglottids 
the testes varied from 16 to 25 in number (ave. 21). Williams gave the number of testes 
in his specimens as 20. 

Egg Capsules . Unembryonated egg capsules extruded singly from free proglottids in 
sea water are spherical and measure 0.018-0.021mm in diameter. 

Clydonobothrium Euzet, 1959 

This genus was erected to accommodate Anthohothrium elegantissimum 
Lonnberg, 1889, from Raja batis. It is distinct from Anthohothrium chiefly in 
possessing a slender, retractile myzorhynchus with a sub-apical, musculo-glandular 
organ, which Anthohothrium lacks. It differs from other echeneibothriin genera 
of Rajidae in that the bothridial surfaces do not have complete or partial muscular 
ridges or septa. 

The species described as Anthohothrium rajae by Yamaguti (1952), and 
Clydonobothrium leioformum n. sp. (see below) should be included in the genus. 
From his description it is difficult to determine the relationships of Yamaguti’s 
species to the other two. It possesses approximately the same number of testes 
as Clydonobothrium elegantissimum, but it is much smaller and lacks the apron¬ 
like posterior extension of the proglottid characteristic of the latter species. 

Clydonobothrium elegantissimum (Lonnberg, 1889). 

Host: Raja nasuta Muller et Henle. 

Locality: Cook Strait; Oamaru Harbour. 

Habitat : Spiral valve. 

The synonymy of this species is reviewed by Euzet (1959). From one to a 
few specimens were found in six host specimens examined out of a total of 24. The 
maximum length is 64mm. In specimens which were fixed in situ each bothridium 
is expanded and smooth surfaced with the posterior border bearing a regular 
indentation, or notch, giving the bothridium a heart-shaped appearance as de¬ 
scribed by Lonnberg. 

Clydonobothrium leioformum n. sp. (Figs. 8, 9) 

Host: Raja nasuta Muller et Henle. 

Locality: Palliser Bay (type); Cook Strait. 

Habitat: Spiral valve. 

Diagnosis. Small, slightly craspedote, euapolytic worms up to 27mm in length with 
up to 229 proglottids. Immature proglottids broader than long, mature proglottids longer 
than broad, 0.312-0.810mm long by 0.274-0.416mm wide. Bothridia thin, pedunculate, 
highly crumpled, 0.520-0.845mm wide, borders moderately thickened. Myzorhynchus 
slender, 0.195-0.315mm long by 0.093-0.150mm wide, with sub-apical muscular organ 
0.060-0.087mm in diameter. Cephalic peduncle absent. Testes 11-19 in number (ave. 15), 
spherical, 0.051-0.105mm in diameter, restricted to two rows anterior to cirrus pouch. 
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Cirrus pouch relatively large, 0.140-0.195mm long by 0.066-0.096mm wide, extending 
over half way across proglottid, overlapping poral wing of ovary. Cirrus stout, heavily 
armed with minute, stout spines. Genital pore irregularly alternating in posterior third 
of proglottid margin. Vagina thick-walled, curving posteriorly around medial end of cirrus 
pouch. Ovary lobes bifurcate, consisting of dense, heavily staining follicles; isthmus at 
posterior end of ovarian lobes. Vitellaria a dense, relatively wide band of follicles in two 
layers on each side, extending uninterrupted from behind ovary to anterior end of pro¬ 
glottid. 

Description. This parasite occurred in two of the 24 host specimens ex¬ 
amined. Approximately 23 were present in one skate and 13 in the second. The 
description is based on observations of living specimens, 16 stained whole mounts 
and two serial transverse sections of scolices. 

External Characters. The living worm is slender, with a strobila almost oval in cross 
section. The zone of growth begins immediately after the scolex, and the first several 
proglottids are crowded and indistinct. In a 27mm specimen proglottids 1-192 were 
broader than long, proglottids 193-200 quadrate, and proglottids 201-229 longer than 
broad. The proglottids are only slightly craspedote; none containing eggs was found, either 
attached or free. 

Scolex. The bothridia are active, with the entire margin continually undulating when 
observed in sea water. They are ordinarily more elongate than wide, and their centre 
portions are considerably less crumpled, or folded, than their margins. The anterior end 
of each bothridium frequently extends markedly and appears to act somewhat independ¬ 
ently of the rest of the undulating margin, in the manner of the acetabular region of the 
bothridia of species of Phyllobothrium or Marsupiobothrium. The bothridia as a whole 
are alternately extended some distance from the scolex, when the stalks by which they 
are attached are distinct, or withdrawn so their margins adjoin, and the scolex resembles 
a head of lettuce. Fixation of the worms in situ usually leaves them in the former condition. 

Male Genitalia. The testes are subspherical and crowded in a narrow, double rank 
between the vitellaria from the cirrus pouch to the anterior end of the proglottid. They 
vdry from 11-19 in number with the most common number being 15. Sixty-four counts 
of testes were made in proglottids from 13 different worms. The range of testes numbers 
is listed with the frequency of each number following in brackets: 11 (1); 12 (2); 13 
(5); 14 (14); 15 (16); 16 (15); 17 (5); 18 (2); 19 (4). 

The cirrus pouch is relatively large, and extends at an angle from the genital atrium 

toward the ovary, overlapping the anterior portion of that organ. The cirrus is robust, 
with a few broad coils, and is densely lined with minute, stout spines. 

Female Genitalia. The vagina possesses thick, muscular walls and a heavy, cuticular 
lining. In its course toward the ovary it follows the anterior border of the cirrus pouch 
and passes posteriorly around the medial end of that organ, overlapping it slightly at that 

point. The ovary, although relatively small, is made of massive, densely staining lobes, 

only slightly longer than broad; its isthmus is near the posterior boundary of the lobes. 
The vitellaria are likewise of heavy follicles and extend in continuous, prominent bands 
on each side throughout the length of the proglottid. 

Discussion. The new species differs from C. elegantissimum chiefly in the 
number and distribution of the testes. In the latter the testes number 25-30, and 
are usually three abreast throughout most of the proglottid. In C. leioformum 
n. sp. the testes number from 11-19 (ave. 15) and are arranged in a narrow 
double rank. Lastly, in the specimens of C. elegantissimum obtained during this 
study, the posterior margin of each proglottid is extended for a short distance 
in the form of a simple, entire, apron-like projection. The new species is only 
slightly craspedote, and possesses no such “apron”. 

The name is taken from leios —smooth, to indicate the lack of posterior pro¬ 
jections on the proglottids. 

Pentaloculum n. g. 

Diagnosis. Scolex with sessile, paired dorsal and ventral bothridia each divided by 
permanent, muscular septa into 5 radially arranged loculi more or less equal in size. Cephalic 
peduncle absent; segmentation commencing immediately posterior to scolex. Testes absent 
between cirrus pouch and ovary on poral side. Genital aperture marginal, irregularly 
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alternating. Vitellaria paired lateral bands of follicles. Type species: Pentaloculum macro - 
cephalum n. sp. 

Discussion. This genus is closest to Rhinebothrium Linton, 1891, in lacking 
testes between the ovary and cirrus pouch on the poral side, but differs in the 
arrangement of the bothridial loculi. In Rhinebothrium the loculi are arranged 
either as single or paired compartments running anterior-posteriorly along the 
bothridium. The bothridium is thus divided by muscular septa running trans¬ 
versely across the bothridium. In the new genus the loculi are placed in a 
pentagonal arrangement around the bothridium, and cannot be considered as 
serially arranged, either singularly or paired. 

Pentaloculum macrocephalum n. g., n. sp. (Figs. 10, 11) 

Host: Typhlonarke aysoni (Hamilton). 

Locality: Palliser Bay. 

Habitat: Spiral valve. 

Description. (Based on a single specimen found in one of four hosts ex¬ 
amined.) 

External Characters. The worm is small (8mm in length) with a delicate strobila 
possessing 23 somewhat craspedote proglottids clearly distinguishable. None of the pro- 
glottids is fully mature. In the last proglottid the testes only appear to be fully developed, 
while the anlage of the cirrus, vagina, ovary and vitellaria appear as darkly staining 
granules. Only the first few proglottids are broader than long, the remainder being longer 
than broad. The last proglottid measures 0.5 wide by 1.3 long. 

Scolex. The scolex measures approximately 0.8mm wide by 0.7mm long, appears 
massive in comparison to the strobila. The bothridia are firmly sessile, with their inner 
margins contiguous throughout most of their length along the midline, and are fully ex¬ 
panded beneath the bothridial surfaces: they vary from 0.429-0.455mm wide by 0.572- 
0.702mm long. The loculi are sub-equal in size, 0.169-0.208mm in maximum diameter, 
and of similar shape, being rounded toward the free bothridial edge and narrowing like 
a triangle toward the centre of the bothridium. In the mid-region of the outer border of 
each loculus, the surface of the bothridium projects over it in the form of a small lip. There 
is no cephalic peduncle, and the proglottization begins immediately behind the scolex. 

Male Genitalia. The testes are relatively large when fully developed (0.087-0.093 
maximum diameter), subspherical, 55-60 in number, and overlap considerably both dorso- 
ventrally and laterally; they fill the proglottid anterior to the cirrus pouch, but only one 
or two appear posterior to this on the aporal side. Further details of the male system 
cannot be determined, other than the general location of the cirrus and genital aperture, 
which opens laterally in the posterior third of the proglottid margin. 

Female Genitalia. These organs, like the male accessory organs, are not fully developed 
but their general arrangement can be ascertained in the last few proglottids. The ovary 
is made up of dense follicles, appears thick in vertical section, and occupies most of the 
area behind the cirrus pouch. The vitellaria consist of narrow, paired bands of small 
follicles on each side of the proglottid, lateral to and not overlapped by the testes. 

Trilocularia Olsson, 1867 
Trilocularia acanthiae-vulgaris (Olsson, 1867) 

Host: Squalus acanthias Linnaeus. 

Locality: Cook Strait. 

Habitat: Spiral valve. 

The nomenclature of this problematical parasite has been reviewed by Euzet 
(1952) in a paper in which he also gave a description of the anatomy of the 
mature proglottid. The pronounced differences from the typical tetraphyllidean 
pattern in arrangement of male and female genitalia was considered sufficient 
for the establishment by Yamaguti (1959) of a separate family for the species, 
although he does not refer to Euzet’s work. 
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Text-fig. 3.— Phormobothrium affine n. comb. 6, Scolex. 7, Bothridium, transverse section 
through: a, anterior region, b, mid-region, c, posterior region. Clydonobothrium leioformum 
n. sp. 8, Scolex. 9, Mature proglottid. Pentaloculum symetricum n. g., n. sp. 10, Scolex. 

11, Terminal proglottid. 
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In 12 of 33 hosts the parasite occurred in small numbers. In all cases no more 
than three scolices were found, and in two hosts only free proglottids were re¬ 
covered. These were similar in every detail to those described by Euzet and were 
easily identified by the characteristic spines on the surface of the anterior third 
of the proglottid. 

ONCHOBOTHRIIDAE Braun, 1900 
Acanthobothrium van Beneden, 1849 
Acanthobothrium filicolle var. benedeni Lonnberg, 1889. 

Host: Raja nasuta Muller et Henle. 

Locality: Cook Strait; Oamaru Harbour. 

Habitat: Spiral valve. 

Two specimens of this parasite were recovered from the spiral valve of each 
of two hosts. The hook size and shape and proglottid anatomy are as described 
for A. benedeni by Baer (1948). The total hook length ranges from 0.126-0.132 
mm, and the testes number from 23 to 24. Total length is up to 1.1mm, with 
five proglottids, none of which is fully mature. 

Acanthobothrium filicolle var. paulum Linton, 1891. 1 

Host: Raja nasuta Muller et Henle. 

Locality: Palliser Bay; Oamaru Harbour. 

Habitat: Spiral valve. 

This parasite was present in moderate numbers in the spiral valve of nine 
skates. Total length of the specimens ranges from 1.7-6.0mm, with up to 34 
proglottids; total hook length is 0.162-0.246mm (ave. 0.202mm; 21 measure¬ 
ments). The testes number 32 to 46. 

1 Linton’s articles after 1891 erroneously gave 1890 as the date of his paper appearing 
in the report of the Commissioner of the United States Commission of Fish and 
Fisheries for 1887. This report (Part XV) was published at Washington D.C., the 
Government Printing Office, in 1891. The paper, Part II of Linton’s “Notes on 
Entozoa of marine fishes of New England ”, contained descriptions of 27 new species. 
Almost all subsequent authors have listed these species under the date 1890. 

Acanthobothrium wedli Robinson, 1959. 

Host: Raja nasuta Muller et Henle. 

Locality: Cook Strait; Oamaru Harbour. 

Habitat: Spiral valve. 

Robinson described this parasite from the spiral valve of the same host in 
which it was found during the present study. It was present in large numbers 
in one host and in small numbers in .the remaining 12 hosts out of 24 examined. 

When fixed by ordinary means the cephalic peduncle of this species is char¬ 
acteristically in the form of a “. . . thick tubular region 0.084mm in diameter 
which tapers posteriorly” (Robinson, 1959). In Robinson’s material the 
peduncle was up to 8.0mm in length. The cephalic peduncle resembles closely 
that of Pinguicollum pinguicollum (Sleggs, 1927) Riser, 1955, which the author 
has observed in material from California. In the case of the latter species and 
in the present specimens of A. wedli , it has been found that in worms which have 
been relaxed in tap water for several hours, or frozen, the cephalic peduncle 
becomes completely extended and is extremely slender, translucent and delicate. 
In one speciment of A. wedli thus treated, the peduncle was over 85mm long, 
and much thinner than the scolex throughout its length. 
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Eggs are extruded singly from the ripe proglottids in sea water and are sur¬ 
rounded by a spherical hyalin envelope approximately 0.080mm in diameter. 
The egg possesses an outer capsule 0.039mm in diameter, and an inner one 
0.025mm in diameter. When first released the eggs are unembryonated, but on 
standing overnight in sea water, develop into typical hexacanth larvae. 

Calliobothrium van Beneden, 1850 
Calliobothrium verticellatuin van Beneden, 1850. 

Host: Mustelus lenticulatus Phillips. 

Locality: Cook Strait; Oamaru Harbour. 

Habitat: Spiral valve. 

This species is widespread, and occurred in six of the seven hosts examined. 

Euzet (1954) described and compared the species of Calliobothrium known 
from the Mediterranean and added a new species, C. lintoni. The species of .this 
genus obtained in the present study were compared with his descriptions, with 
that of Yoshida’s (1917) C. nodosum , which was not included in Euzet’s paper, 
and with C. pellucidum Riser, 1955. 

Calliobothrium eschrichtii van Beneden, 1850. 

Host: Mustelus lenticulatus Phillips. 

Locality: Cook Strait; Oamaru Harbour. 

Habitat : Spiral valve. 

This species occurred in two Mustelus lenticulatus trawled from each locality. 
In hook size and shape and in most details of proglottidal anatomy it corresponds 
closely with the description given by Euzet for this species. The only notable 
difference was in the number of testes (12-15 for Euzet’s specimens vs 18-20). 

Calliobothrium tylotocephalum n. sp. (Figs. 12, 13, 14, 15, 16, 17) 

Host: Mustelus lenticulatus Phillips. 

Locality: Cook Strait; Oamaru Harbour. 

Habitat : Spiral valve. 

Diagnosis. Large, robust, apolytic worms up to 286mm in length with up to 293 
proglottids. Mature and gravid proglottids broader than long, the latter 1.254-1.881mm 
long by 2.310-3.120mm wide. Posterior end of each proglottid with large, paired, dorsal 
and ventral lacinae meeting in midline. Scolex 1.040-1.617mm wide, with apical, 
muscular, protrusible organ 0.075-0.123mm in diameter. Bothridia deep, muscular, 0.988- 
1.383mm long by 0.481-0.825mm wide; middle loculus 0.247-0.351mm long, terminal 
loculus 0.195-0.260mm long; single accessory sucker 0.144-0.195mm in diameter; living 
bothridia with numerous minute, bright orange globules under cuticle of bothridial faces. 
Hooks heavy, subequal, strongly curved; outer hook 0.210-0.270mm in greatest breadth; 
inner hook 0.240-0.270mm long. Scolex and bothridia covered with minute, stout, dense 
spines. Neck short, up to 1.749mm in length. Testes small, 0.066-0.087mm in maximum 
diameter, irregular in shape, approximately 240 in number, crowded two to three deep 
in two broad, lateral fields between excretory canals, extending posteriorly ventral to ovary. 
Vas deferens a few narrow coils extending from cirrus pouch to midline of proglottid. 
Cirrus pouch ovoid, 0.164-0.264mm long by 0.115-0.165mm wide, extending inward as 
far as excretory canals. Gonopore in anterior fourth of proglottid margin. Vagina narrow, 
with thick, cuticular lining, opening in genital atrium ventral to cirrus. Ovary consisting 
of dense follicles, in two undivided lobes in dorsal medullary region, connected near their 
mid-region by narrow isthmus. Uterus consisting of median tube with 4-5 thin, irregular, 
lateral branches on each side, filling ripe proglottid. Eggs extruded in groups of 2-8 in 
common, ovoid envelope; each egg subspherical, with outer capsule 0.032-0.034mm in 
diameter, inner mass 0.022-0.026mm in diameter. Vitellaria of small, dense follicles, in 
lateral bands “ C ” shaped in cross section, extending from level of midpoint of ovary to 
anterior end of proglottid. 
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Description. Three specimens of the parasite were recovered from each of 
two hosts, from Cook Strait, and one from each of two hosts from Oamaru. In 
three cases, all were immature, including one post larva; in one host all were 
mature worms with large numbers of gravid proglottids. The description is based 
on observations of living specimens in sea water, five stained whole mounts, and 
serial transverse sections of a mature proglottid. 

External Characters. When freed from the mucosa, the worms are easily recognized 
by the bright, orange pigment globules under the surfaces of the bothridia. In the stomachs 
of all of the sharks examined were numbers of small red-orange crabs, Ommatocarcinus 
macgillivrayi. Presumably the coloration of the bothridia is derived from that of the crabs 
and the pigment selectively absorbed through the cuticle of the bothridia alone. When 
the scolex is mounted in balsam or piccolyte, the pigment is gradually dissolved away, 
and in most specimens, after several weeks is completely removed from the bothridia. 

The proglottids begin as distinct segments with prominent lacinae immediately behind 
the short neck, although the anlage of genitalia are not apparent for some distance behind 
this. All proglottids are broader than long, and large numbers of fully gravid proglottids 
are retained by the strobila. In the type specimen the last 79 proglottids had fully formed, 
branched uteri filled with eggs; in the last 24 of these, the eggs had been shed completely 
through a longitudinal, mid-ventral slit in the proglottid which formed when the worm 
was placed in sea water. The lacinae are distinct throughout the length of the proglottid. 

Scolex and Neck. At the apex of the scolex is a slight, rounded prominence surround¬ 
ing an ovoid, muscular knob which can be seen at times to withdraw almost completely 
within a small cavity in the prominence and at other times to be everted as much as two- 
thirds of its diameter beyond the margins of the prominence. The whole complex is sessile— 
i.e., does not consist of an extensible myzorhynchus bearing a muscular knob within a 
tubular pit; rather, the knob alone appears to be mobile. 

The apex of each bothridium bears a relatively large, muscular, triangular pad whose 
bases curve inward and downward around the inner margins of the hook pairs. At the 
tip of each pad is a rather indistinct accessory sucker. The bothridial faces are deep 
set and the muscles of the bothridia strongly developed; on the opposite surfaces the 
cuticle bears heavy wrinkles which give the bothridia a solid, massive appearance. 

The hooks of each pair are generally similar in shape, but each inner hook is heavier 
and possesses a greater curvature than its companion; when measured in a straight line 
laid along its maximum breadth, the larger hook measures only slightly greater than the 
outer hook, owing to the lesser curvature of the latter. 

Strobilar Musculature. Both superficial and deep (inner) longitudinal muscle layers 
are well developed and maintain their development throughout the length of the pro¬ 
glottid. The superficial longitudinal muscles are formed of a continuous layer of fibres 
immediately under the basement membrane and send thin processes inward among dense 
parenchymal nuclei to a depth of approximately 0.050mm. The boundary between the 
cortical and medullary parenchyma is formed of the layer of inner longitudinal musculature 
arranged in discrete, pyriform bundles 0.038-0.060mm long by 0.010-0.035mm wide in 
transverse sections. The layer of muscle bundles is approximately 0.060mm thick and 
exists in a continuous circle surrounding the medullary region of the proglottid. Circular 
muscles as such cannot be identified in the densely packed parenchyma and must be 
attributed to a few scattered fibres at the junction of longitudinal muscles and medulla. 

Male Genitalia. In cross section the testes are arranged two or three deep in two 
lateral fields between the excretory vessels and uterine tube on each side of the proglottid. 
They are relatively small and crowded together, and extend almost to the posterior end 
of, and ventral to, the ovary. The vas deferens is a simple, narrow, thin-walled tube ex¬ 
tending in tight coils ventral to the vagina from the end of the cirrus pouch to the middle 
of the proglottid. The cirrus pouch is a small, ovoid structure limited entirely to the 
region lateral to the excretory canal. It contains a short cirrus forming one or two coils; 
the latter, when everted, is a simple, straight sided, short structure covered with minute, 
delicate spines. Within the cirrus pouch an ejaculatory duct forms several coils. This is 
surrounded, along with the cirrus, by a few prostatic cells. The gonophore alternates 
irregularly, and is located in the anterior quarter of the proglottid margin. 

Female Genitalia. The vagina has a thick cellular wall, and its narrow lumen 
possesses a heavy, cuticular lining. It opens anterior and ventral to the cirrus in the 
back wall of the short genital atrium and after passing inward under the cirrus pouch, 
turns in the dorsal midline of the medulla and continues directly to the ovarian isthmus. 

The ovary is not “ X ” shaped in cross section, as is most typical of Tetraphyllidea, 
but consists of a single, thick layer of dense follicles divided into two lobes closely approxi- 
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mated, and connected near their middle by a narrow isthmus. The ovarian lobes are 
situated in the dorsal medullary region and most of the region below the ovary is occupied 
by testes. 

In mature, but not gravid, proglottids the uterine tube consists of a heavy mass of 
dense cells with a collapsed, vertically elongated lumen extending from the vagina ventrally 
to the border of the medulla in the proglottid midline. When gravid the uterus develops 
as a sac with thick walls and four or five finger-like branches on each side. 

When placed in sea water the entire content of eggs from each of several proglottids 
is extruded through a ventral slit in the proglottid almost the length of the median tube 
of the uterus. The eggs are more or less spherical and are extruded in groups usually of 
two to eight in a common envelope which is ovoid in shape. The eggs are unembryonated 
when obtained in this manner, but upon being allowed to stand in sea water overnight, 
develop to the hexacanth stage. 

The vitellaria consist of a single band of follicles on each side of the proglottid; 
each band is arranged throughout most of the length of the proglottid in a broad “ G ** 
shape in cross section, following the curve of the sides of the proglottid. In the region 
of the vagina and cirrus pouch, the vitellaria are continuous, but divided into thin layers 
above and below these structures. 

Discussion. The new species differs from all previously described species 
in the possession of an apical, protrusible muscular knob on the scolex. It shows 
close resemblance only to Calliobothrium nodosum Yoshida, 1917. The hooks 
in C. nodosum are alike and 0.500mm in length, while those of the new species 
are somewhat dissimilar in shape and have a maximum size of 0.270mm. 
C. nodosum has three accessory suckers on each bothridium, while only one is 
present in the new species. While Yoshida states the testes in his species are 
“ numerous ”, he does not give the number; his figure shows 54, as compared 
with approximately 240 in C. tylotocephalum. 

The name is taken from tylotos —knobbed, to indicate the muscular knob at 
the apex of the scolex. 


DIPHYLLIDEA 

ECHINOBOTHRIIDAE Perrier, 1897 
Echinobothrium van Beneden, 1849 
Echinobothrium coronatum Robinson, 1959 
Host: Mustelus lenticulatus Phillips. 

Locality: Cook Strait. 

Habitat: Spiral valve. 

This is a delicate worm, easily overlooked when the spiral valve is examined, 
and removal of the single specimen obtained from this host had resulted in the 
loss of the hooks from its scolex. 

Robinson’s description of the species was based on a single specimen from the 
same host; the state of preservation of the specimen obtained in the present 
study does not allow additional data being given to that already noted by 
Robinson. 

Echinobothrium coenoformum n. sp. (Figs. 18, 19, 20, 21) 

Host: Raja nasuta Muller et Henle. 

Locality: Cook Strait; Oamaru Harbour 
Habitat : Spiral valve. 

Diagnosis. Small, euapolytic worms up to 3.0mm in length with 4-7 proglottids. 
Mature proglottids 0.819-1.683mm long by 0.260-0.455mm wide. Scolex 0.182-0.416mm 
wide; muscular rostellum with dorsal and ventral groups of apical hooks each 17 in 
number, flanked by one small hook on each side; largest hooks 0.129-0.144mm long. 
Bothridia oval in outline, 0.234-0.468mm long by 0.416mm wide; surfaces of bothridia 
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covered with short, hair-like spines. Cephalic peduncle 0.260-0.390mm long, with eight 
rows of 11-15 spines; largest peduncle spines 0.090-0.096mm wide at base by 0.033- 
0.060mm wide at lateral processes. Testes subspherical, 15-18 in number, 0.087-0.090mm 
in diameter, confined to region anterior to cirrus pouch. Cirrus pouch 0.195-0.300mm 
long by 0.120-0.180mm wide; cirrus armed with short, heavy spines. Gonopore opening 
on ventral surface, one-fourth distance from posterior end of proglottid. Vagina expanded 
as large seminal receptacle immediately under genital atrium. Ovary in two heavy lobes 
extending from near posterior end of proglottid to level of gonopore. Uterus a thin, 
simple sac filling proglottid between vitellaria from ovary to anterior end of proglottid. 
Vitellaria a narrow band of dense follicles on each side of proglottid. Egg capsules ovoid, 
0.027-0.031mm long by 0.022-0.025mm wide. 

Description. The species was present in five of the 24 hosts examined, a 
few being recovered from one host, and one each from the remaining four hosts. 
The description is based on observations of living specimens, and stained whole 
mounts of five complete worms and several free proglottids. The worms are 
not easily seen in situ , and in addition are delicate and tend to fragment easily. 
As a consequence the terminal proglottid is not present in most specimens, and 
only two retain the apical hooks intact. 

Post Larva. One post larval specimen was recovered from a skate. The 
scolex is developed as in .the adult, but the cephalic peduncle entirely lacks 
spines. The peduncle is 0.225mm long and is covered with a dense cuticle 
approximately 0.009mm thick. Following the cephalic peduncle is the unseg¬ 
mented, densely staining growth zone, 0.975mm long by 0.195mm wide. The 
sides of this region are parallel and its cuticle shows several regular indentations 
which are possible indications of segmentation. A distinct line separates the 
region of growth from the larval tail, which is somewhat larger (1.125mm long 
by 0.255mm wide) with a broadly rounded posterior end. The larval tail, in 
contrast to the growth zone, is clear and unstained, and the dorsal and ventral 
excretory canals can be seen clearly, passing in sinusoidal paths to the tip of 
the tail, where they open to the exterior in a common excretory pore. 

Adult: External Characters. In cross section the strobila of the worm is oval. 
Although seven is the maximum number of proglottids found, the single specimen con¬ 
taining this number did not possess a terminal segment. In the type specimen proglottids 
1, 2, and 3 are broader than long, 4 quadrate, and 5 and 6 longer than broad. 

Scolex and Cephalic Peduncle. The rostellum is shaped like an inverted cone, and 
on its dorsal and ventral margins bears a group of apical hooks of the shape and dis¬ 
position characteristic of this genus. The group of hooks is flanked on each side by a 
single, small hook 0.035mm long. The outermost of the apical group ranges from 0.049— 
0.052mm in length, and the longest, middle hooks are 0.129-0.144mm in length. Other 
than the apical hooks, the rostellum is bare. The bothridia are widest approximately one- 
fourth the distance from their posterior ends; they are broadly rounded in outline and 
their margins are somewhat thickened. Each bothridium is densely covered on both 
surfaces with short, hair-like spines. A relatively short cephalic peduncle follows the 
scolex; the spines, disposed along the peduncle in eight longitudinal rows, are typical of 
all species of Echinohothrium. Although the number of spines varies from 11 to 15 in 
each row in a given specimen, the most common number is 11. 

Development of Peduncle Spines. Two individual specimens, obtained from separate 
hosts, indicate, by their stages of maturity, something of the nature of the development 
of the spines of the cephalic peduncle. The first specimen is a post larva in which, as 
described above, there are no spines on the peduncle, but which possesses a clear, heavy 
cuticle, light brown in colour in the stained specimen. The second specimen is an imma¬ 
ture adult which contains eight proglottids but without genitalia in any. In this speci¬ 
men, spines are still absent, but the cuticle is darker gray and granular in appearance, 
and is separated into eight longitudinal strips arranged symmetrically around the peduncle 
and corresponding in width to the largest of the fully developed spines in mature worms. 
In both specimens the scolex, including axial hooks, is identical with that of the mature 
form. The cephalic peduncle spines thus seem to be completely adult structures, only 
gradually reaching their definitive form as the remainder of the strobila matures. 

Male Genitalia. Testes first appear distinctly in the third or fourth proglottid, and 
in the mature proglottids are crowded together in a single layer between the vitellaria 
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Text-fig. 4 .—Calliobothrium tylotocephalum n. sp. 12, Scolex. 13, Inner hook. 14, Outer 
hook. 15, Mature proglottid. 16, Gravid proglottid, uterus outlined. 17, Mature proglottid, 
transverse section through ovary. Echinobothrium coenoformum n. sp. 18, Entire worm, 
lateral view. 19, Axial hook group. 20, Largest peduncle hook. 21, Mature proglottid. 

The following abbreviations are used in Text-fig. 4: i.l. mm.—internal longitudinal 
muscle, o.—ovary, t.—testis, u.—uterus, v.e.v.—ventral excretory vessel, v.—vagina. 


















































138 


T ransactions — Zoology 


Vol. 3 


and anterior to the cirrus pouch. Sixteen to 17 is the usual number of testes. The cirrus 
pouch is a voluminous organ when fully developed; the cirrus is armed with a dense 
covering of heavy recurved spines, and extends from the gonopore more or less directly 
to the opposite end of the cirrus pouch where it flexes posteriorly for a short distance, 
thence continuing as the ejaculatory duct whose coils make up the remainder of the 
contents of the cirrus pouch. In fully mature proglottids the margin of the gonopore is 
somewhat wrinkled and the cuticle surrounding it is thickened. 

Female Genitalia. The vagina is a thin-walled tube which expands widely as it 
passes first dorsally and then posteriorly toward the ovarian isthmus. Before reaching the 
ovarian isthmus it narrows again to a thin tube which coils slightly between the anterior 
lobes of the ovary. The latter organ consists of two solid, elongate lobes extending from 
near the posterior end of the proglottid to the posterior margin of the genital atrium. 
The two lobes are connected by a narrow, faint isthmus midway along their lengths. In 
free, gravid segments the simple sac-like uterus fills the proglottid anterior to the ovary, 
and when filled with eggs, gives the living proglottid a dark gray colour. Extending the 
full length of the proglottid, the vitellaria are arrayed in two narrow bands on each side, 
and are composed of thin, light staining, compact follicles. 

Discussion. Rees’ excellent work (1961a, b) on the genus Echinobothrium , 
and her modification of Euzet’s (1951) key to the species has simplified identifica¬ 
tion of the forms. Of the ten described species ( E. coronatum Robinson, 1959, 
is not included in Rees’ key), five parasitize species of the genus Raja. The 
differentiation of these from E. coenoformum n. sp. is given in the following 
table, utilizing the data from Rees. 


Table I. 




No. of Large 
Hooks in Each 
Apical Group 

No. of Spines 
in Each Row 
on Peduncle 

No. 

of Testes 

E. 

typus van Beneden, 1849 

7 

12-13 

8-10 

E. 

brachysoma Pintner, 1889 

9 

14-16 

6-9 

E. 

affine Diesing, 1863 

11 

26-28 

8-14 

E. 

acanthinophyllum Rees, 1961 

23 

13 

13 

E. 

rajii Heller, 1949 

26 

8 

16 

E. 

coenoformum n. sp. 

17 

11-15 

15-18 


The name is from koinos —shared in common; and is meant to indicate .that 
the new species shares a common plan of characteristics which seem to be typical 
of the species of Echinobothrium from Raja. 


Table II.—PARASITE SPECIES ARRANGED BY HOST. 





Hosts 




Host 

Date 

Examined 

Host Locality 

Parasite 

1. 

Torpedo 

fairchildi 

8/XI/61 

1 

Cook Strait 

Calyptrobothrium occidental 



24/V/62 

1 

Oamaru Harb. 

Calyptrobothrium occidentale 



28/V/62 

3 

Cook Strait 

Calyptrobothrium occidentale 
Calyptrobothrium riggii 

2. 

Typhlonarke 

aysoni 

12/X/61 

2 

Palliser Bay 

Pentaloculum symetricum n.g., 






n.sp. 



8/VI/62 

1 

Cook Strait 

Negative 

3. 

Typhlonarke 

terakea 

25/XI/61 

2 

Palliser Bay 

Negative 



8/VI/62 

1 

Cook Strait 

Negative 

4. 

Raja 

nasuta 

12/X/61 

1 

Palliser Bay 

Phormobothrium affine n. comb. 
Clydonobothrium leioformum 


n.sp. 

Acanthobothrium filicolle var. 
paulum 
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2/XI/61 

2 

Cook Strait 

Phormobothrium affine 
Clydonobothrium leioformum 
Acanthobothrium filicolle var. 
benedenii 

Acanthobothrium wedli 
Echinobothrium coenoformum 


8/XI/61 

9 

Cook Strait 

Phormobothrium affine 
Clydonobothrium elegantissi- 

mum 

Acanthobothrium wedli 
Echinobothrium coenoformum 


25/XI/61 

1 

Cook Strait 

Acanthobothrium wedli 


23/V/62 

10 

Oamaru Harb. 

Phormobothrium affine 
Clydonobothrium elegantissi- 

mum 

Acanthobothrium filicolle var. 
paulum 

Acanthobothrium wedli 
Echinobothrium coenoformum 


28/V/62 

1 

Cook Strait 

Clydonobothrium elegantissi- 

mum 

Acanthobothrium filicolle var. 
paulum 

Acanthobothrium wedli 

Myliobatis 

tenuicaudata 

16/X/61 

1 

Paraparaumu 

Beach 

Negative 

Notorhynchus 

pectorosus 

16/XI/61 

1 

C. Campbell 

Phyllobothrium dohrnii 

Cephaloscyllum 

tsabellum 

12/X/61 

1 

Palliser Bay 

Calyptrobothrium chalaroso- 

mum n.sp. 


8/XI/61 

1 

Cook Strait 

Negative 


23/V/62 

6 

Oamaru Harb. 

Calyptrobothrium chalaroso- 

mum 

Mustelus 

lenticulatus 

8/XI/61 

4 

Cook Strait 

Phyllobothrium lactuca 


25/XI/61 

25/V/62 


9. Galeorhinus 


Calliobothrium verticellatum 
Callibothrium eschrichtii 
Calliobothrium tylotocephalum 
n.sp. 

Echinobothrium coronatum 
Cook Strait Phyllobothrium lactuca 

Calliobothrium verticellatum 
Calliobothrium tylotocephalum 
Oamaru Harb. Phyllobothrium lactuca 

Calliobothrium verticellatum 
Calliobothrium eschrichtii 
Calliobothrium tylotocephalum 



australis 

25/XI/61 

1 

Cook Strait Anthobothrium laciniatum var. 



25/V/62 


longicolle 



1 

Oamaru Harb. Negative 

10. 

Prionace 




glauca 

24/V/62 

2 

Oamaru Harb. Anthobothrium laciniatum 





var. brevicolle 

11. 

Squalus 

acanthias 

2/XI/61 

1 

Cook Strait Trilocularia acanthiae-vulgaris 



14/XI/61 

12 

Cook Strait Trilocularia acanthiae-vulgaris 



24/V/62 

17 

Oamaru Harb. Negative 



8/VI/62 

3 

Cook Strait Trilocularia acanthiae-vulgaris 

12. 

Dalatias 




licha 

12/X/61 

4 

Palliser Bay Monorygma hyperapolytica 
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Discussion 

The following species are recorded from New Zealand for the first time: 

1. Anthobothrium laciniatum Linton, 1891 

2. Monorygma hyperapolytica (Obersteiner, 1914) 

3. Calyptrobothrium riggii Monticelli, 1893 

4. Calyptrobothrium occidentale Linton, 1901 

5. Phormobothrium affine (Olsson, 1867) 

6. Clydonobothrium ellegantissimum (Lonnberg, 1889) 

7. Trilocularia acanthiae-vulgaris (Olsson, 1867) 

8. Ac anthobothrium fillicole var. bene deni Lonnberg, 1889 

9. Ac anthobothrium fillicole var. paulum Linton, 1901 

10. Calliobothrium verticellatum van Beneden, 1850 

11. Calliobothrium eschrichtii (van Beneden, 1849) 

Of the four tetraphyllideans recorded by Robinson (1959a) two, Phyllo- 
bothrium lactuca van Beneden, 1850, and Pliyllobothrium dohrnii (Oerley, 1885) 
were also encountered in the present study, while two, Orygmatobothrium versa¬ 
tile (Diesing, 1854) and Ceratobothrium xanthocephalum Monticelli, 1892, were 
not recovered in this study. O. versatile is a parasite of Mustelus lenticulatus, 
while C. xanthocephalus has been recorded only from lsurus glaucus. The latter 
host was not examined in this study. 

The material collected here is somewhat limited in quantity to permit 
generalizing as to zoogeographical affinities. However the majority of the species 
above occur in the North Pacific and North Atlantic in conspecific or congeneric 
hosts. This is similar to the situation described by Man ter (1954, 1955) in dis¬ 
cussing digenetic trematodes of New Zealand. Manter suggests a “ bipolar ” dis¬ 
tribution of trematodes limited to host species of colder water, and from the 
present study the same would appear to be the case for the tapeworm fauna of 
elasmobranchs. 

The host specificity indicated above is also striking, the only apparent excep¬ 
tion to a strict specificity being three species of Calyptrobothrium , two occurring 
in Torpedo fairchildi and the other in Cephaloscyllium isabellum. Euze.t (1957) 
considers a similar occurrence in the Mediterranean as one of ecological similarity 
in the hosts, although, as he points out, more frequently ecological similarity is 
not reflected in the sharing of parasite species by taxonomically widely separated 
host species. The writer feels that host specificity should be given greater emphasis 
than has generally been done in the past by taxonomists when identifying tetra- 
phyllidean species. 
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